Estradiol enhances the neurotoxicity of glutamate in GT1-7 cells through an estrogen receptor-dependent mechanism.
Glutamate plays an important role in neuroendocrine regulation of reproduction through acting on the N-methyl-D-asparate receptor (NMDAR) in the preoptic area (POA). However, a larger dose of glutamate is neurotoxic. Estradiol (E2) increases the responsiveness of neurons to glutamate through activation and/or expression of NMDAR. In order to investigate whether estradiol modulates the neurotoxic effect of glutamate on the neurons through estrogen receptor (ER), immortalized GT1-7 cells, which simultaneously express ER and NMDAR were used. Tamoxifen and ICI 182,780, ER antagonist, were used to investigate whether the ER is involved in the effect of estradiol on glutamate-induced neurotoxicity. MK-801, a NMDAR antagonist, was used to confirm the enhancement of NMDAR-mediated neurotoxicity by estradiol. Neurotoxicity was evaluated by cell viability and LDH efflux. Cell death was observed by flow cytometry and DNA fragmentation. The results showed that: (1) estradiol (10 nM, incubated for 3 days) significantly enhanced the glutamate-induced neuronal death; (2) the percentages of necrosis and apoptosis were elevated after glutamate treatment, and estradiol significantly enhanced the glutamate-induced cell death; (3) glutamate-induced DNA fragmentation was enhanced by E2-pretreatment; (4) the induction of cell death and increase of LDH efflux after glutamate treatment were also enhanced by E2-pretreatment; (5) both the tamoxifen and ICI 182,780 abolished the estradiol-enhanced NMDAR expression and neurotoxicity of glutamate; (6) higher dose of MK-801 (2 microM) was needed in E2-pretreated cells than in non-E2-pretreated group to block the glutamate-induced neurotoxicity. These results suggested that pretreatment of estradiol might enhance the expression of NMDAR and subsequent glutamate-induced neurotoxicity on the GT1-7 cells through an ER-dependent manner.